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DIABETES MELLITUS IN TWO BROTHERS,
WITH NECROPSIES.

BY W. CECIL BOSANQUET, M.A., M.D. OXON.,
F.R.C.P. LOND.,

ASSISTANT PHYSICIAN TO CHARING CROSS HOSPITAL, LONDON, W.C.,
AND TO THE HOSPITAL FOR CONSUMPTION AND DISEASES

OF THE CHEST, BROMPTON.

THE following cases of diabetes appear to possess some
points of interest which may render them worthy of record.
The first patient came under my care on the occasion of his
first stay in hospital, after the most acute period of his
attack was past, the credit for the successful treatment being
due to Dr. F. W. Mott, whom I have to thank for permission
to publish these notes.
CASE 1.-The patient, a boy, aged 14 years, was admitted

to Charing Cross Hospital on May 16th, 1905, complaining
of increased hunger and thirst, of loss of flesh, of the
passage of large quantities of urine, and of pain in the
abdomen. All these symptoms were of five weeks’ duration
and had apparently arisen almost suddenly. For the last
three weeks the lad had noticed that his sight was bad and
he had stayed away from school in consequence. His past
history had been uneventful, but he had suffered from

alopecia areata for the past five years and at the time of
admission exhibited extensive areas of baldness chiefly affect-
ing the right side of the scalp. His mother and a cousin had
died from diabetes, and both of these relatives had been
affected with alopecia in the same region as the present
patient.
On examination the patient was found to be a somewhat

emaciated youth, with a flushed face and somewhat dirty
tongue. The lower border of the liver was palpable just
below the costal margin ; no knee-jerks or plantar reflexes
could be obtained. His mental condition was dull and
drowsy but he answered questions intelligibly when
roused. During the first 24 hours-being on an ordinary
diet-he passed 56 ounces of urine containing 9 ’1 1

per cent. of sugar (nearly 153 grammes). No acetone
or diacetic acid was detected by the ordinary tests.
On the 17th he was ordered a strict anti-diabetic diet
with the exception of a daily allowance of two pints of milk,
He was also given 25 minims of solution of morphine three
times a day. The quantity of sugar in the urine increased
instead of diminishing. On the 19th he passed 374 grammes
of sugar; the drowsy condition had deepened and acetone
and diacetic acid were now present in the urine in consider-
able amounts. On the 20th and 21st he was practically
comatose but could just be roused to take nourishment ; no
symptoms of "air hunger" were noticeable. On each of the
last-mentioned days he was given an enema of saline solution
containing one drachm of bicarbonate of sodium and on the
23rd the dose of solution of morphine was increased to
40 minims thrice daily. The lad’s mental condition gradually
improved and the quantity of sugar passed decreased con-
currently. Some slight recurrence of the drowsiness was
observed between July 3rd and 6th, but it did not become

deep. Acetone and diacetic acid were detected daily in the
urine up to June 14th and a trace of one or other was found

on a few subsequent occasions. On the whole, fairly steady
improvement took place. On the 16th it was discovered that
by a mistake on the part of the nursing staff the patient had
been receiving a daily " portion " of milk pudding (rice,
tapioca, sago). This was ordered to be discontinued. The sub-
sequent history of the case while in hospital was uneventful.
The reduction in diet was not immediately followed by any
marked diminution in the amount of sugar excreted in the
urine but gradually the quantity of urine fell, the percentage
of sugar remaining at first pretty constantly about 4 per
cent. The dose of morphine taken was reduced on July 1st
to 25 minims and on August 8th to 15 minims thrice daily.
The boy left the hospital much improved on August 19th.
The patient was readmitted on Jan. 9th, 1906. His weight

was then 6 stones 4t pounds. For the first month of his

stay in hospital, during which he was placed on a strict anti-
diabetic diet with the exception of the same allowance of
milk as before, he passed on an average 266 grammes of
sugar per diem. On Feb. 23rd he was ordered one ounce
daily of acid extract of duodenum (secretin) kindly supplied
by Professor E. H Starling. The amount of sugar excreted
appeared quite uninfluenced by the remedy ; the acetone and
diacetic acid present in the urine seemed to increase slightly

but they were not quantitatively estimated. The secretin
was discontinued on March 1st. On the 7th the patient was
given a daily portion of tapioca pudding ; again there seemed
to be some increase in the amount of acetone bodies excreted
in the urine but the amount of sugar did not rise, the
average at this period being approximately 200 grammes
daily. Gradual diminution in the quantity of urine was
recorded after this date. On April llth the boy was allowed
four ounces of potatoes daily but still no increase in sugar-
excretion occurred. He left the hospital, improved in general
condition, on April 181,h. Subsequently he attended at
intervals in the out patient department, remaining apparently
in much the same state. At the beginning of November,
however, he got rapidly worse and was readmitted on the
27th of that month-his first appearance at the hospital for
some weeks. He was now very drowsy and was routed with
difficulty. The urine contained 25 5 per cent. of sugar and
much acetone and diacetic acid. His weight was 5 stones
2t pounds. His temperature rose to 102 40 F. and he died
comatese on the second day after admission.
At the necropsy no apparent cause for the fever was dis-

covered. The pancreas was extremely atrophic, weighing
only one ounce. Microscopically it exhibited slight fiorosis
and some fatty change ; the islands of Langerhans appeared
normal. The kidneys were large, weighing seven ounces each,
and on microscopical examination they showed parenchy-
matous nephritis.
CASE 2.-The patient, a youth aged 20 years, was admitted

to hospital on Dec. 17th, 1905. His illness had begun
gradually five years before with thirst as the prominent
symptom. Three months before admission the thirst had
increased and the patient became weak. His vision grew
indistinct and his gums became sore and swollen.
On admission the patient appeared to be weak and listless.

He had a small carbuncle on the right cheek, and Mr.
E. Treacher Collins found commencing cataract in both eyes.
The urine contained a considerable quantity of sugar, reach-
ing 340 grammes in the first 24 hours and 470 grammes on
the second day. He suffered from what he called " diarrhoea,,"
the frequent passage of large formed motions. On the 20th
he was strictly dieted, with the exception of an allowance of
two pints of milk. After this the average amount of sugar
passed in 24 hours was about 160 grammes. From Jan. 9th
to 12th, 1906, he was drowsy ; his skin was moist and the
" diarrhoea continued. On the 23rd he was put on secretin,
two ounces of the acid extract of duodenum supplied by
Professor Starling being given daily. This was continued
till Feb. llth. The amount of sugar passed during this

period was on an average 170 grammes. Acetone bodies,
which had appeared previously, increased in amount, and the
diarrhoea became more troublesome. The motions contained
some undigested muscle fibres and 122 per cent. of fat. On
Feb. 7th he surreptitiously ate a currant bun and true
diarrhoea with liquid stools supervened. The patient became
obviously more ill and drowsy. On discontinuing the secretin
gradual improvement occurred-subjective at first, but after-
wards objectively apparent. From the llth to March 20d
the average daily amount of sugar secreted was approximately
124 grammes ; the acetone bodies varied in quantity from
time to time. On March 8th he was again worse, being
more drowsy and having more diarrhoea. He was given
strychnine, brandy, and doses of sodium bicarbonate.
During the 12th and 13th he was put upon a milk
diet alone. In spite of everything the diarrhoea continued
to be troublesome and the patient appeared to be

getting weaker. On April 4th a change of diet was tried,
four ounces of potato being added to the daily portion. The

sugar in the urine rose somewhat, averaging during the first
week 171 grammes daily. The patient seemed in spite of
this to gain strength ; the diarrhoea was no worse. On the
llth he was given in addition to the potato a portion of
milk-pudding and again the sugar rose slightly, reaching
180 grammes, but the general improvement continued. On
the 23rd a final addition of four ounces of bread was made.
The sugar rose no further but tended rather to fall in

amount, the subsequent average being 136 grammes up to
May 7th, the last estimation made. He was discharged to
the convalescent home on May 30th still suffering from slight
diarrhoea but stronger than he had been for some time. At
the end of a week at the home the diarrhoea became so

severe as to render it advisable for him to return to

hospital.
The patient was readmitted on June 9th, 1906. The

diarrhoea was troublesome and there was some oedema of the
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ankles. The pulse was weak and frequent and the patient
seemed ill and exhausted. His weight was now 6 stones
11 pounds. He was again dieted and was treated with
enemata of starch and opium for the first few days,
receiving later a mixture containing salicylate of bismuth.
The diarrhoea gradually lessened in severity but remained to
some extent throughout his stay in hospital. At one period
he developed a small carbuncle in the left external auditory
meatus and the parotid lymphatic glands became swollen ;
this ’condition subsided satisfactorily. The record of the

daily excretion of sugar at this period is unfortunately so
imperfect as to render it impossible to draw any valid
inferences therefrom. The patient gradually gained
weight, reaching 6 stones 5 pounds, and went home
on August 22nd at his own desire. He came up as

an out-patient on Sept. 7th and again on the 14th.
On the latter occasion he looked weak and ill but

professed to be as usual and declined admission. In the
following week, however, he was much worse and seemed
scarcely able to walk. He complained of nothing but the
diarrhoea and would not admit that he suffered from thirst,
polyuria, cough, or any other trouble. He was readmitted
rather against his inclination, it being obviously dangerous
to allow him to leave the hospital. On admission he became
much collapsed, the pulse being scarcely perceptible, The
urine contained a large percentage of sugar but no acetone
or diacetic acid. He rallied a little under the influence of
stimulants. His temperature rose to 103 8&deg; F. Signs of
consolidation of the upper lobe of the right lung were dis-
covered, incontinence of urine and fseces ensued, and he died
on the next day from exhaustion without any sign of coma.
At the necropsy the upper lobe of the right lung was found

to be covered with a layer of fibrinous exudation. The lung
itself was the seat of caseous pneumonia. The duodenum
and upper part of the jejunum were thickened throughout
and the mucous membrane was covered with a layer of
mucoid material. Microscopically the mucosa was infiltrated
with leucocytes and the epithelium exhibited an undue
number of goblet cells ; the peritoneal coat was slightly
thickened. There was pigmentation from chronic conges-
tion in the region of the csecum and here and there through-
out the colon. The kidneys showed some cloudy swelling
but were otherwise normal. The liver was somewhat fatty.
The pancreas was much reduced in size, weighing only I

14 ounces (37 grammes). The secreting substance was
especially diminished in amount, there being a considerable
quantity of fibrous tissue around the duct of Wir,,ung which
helped to make up the small weight actually recorded.
There was no fibrosis of the gland, although the arteries
were much degenerated (arterio-sclerosis). The islands of
Langerhans were visible in fair numbers and appeared
normal in structure.

Cornments.-l. The hereditary incidence of diabetes is
well illustrated in the cases recorded, no less than four
members of one family being affected. The coincidence of
alopecia areata in three of them is remarkable.

2. In Case 1 the rapid onset of the disease is noteworthy,
as is also the abdominal pain by which its appearance was

accompanied. The occurrence of some acute affection of the
pancreas is suggested. In the other brother the disease had
lasted for five years and had begun more insidiously. No
exciting cause was traceable in either instance.

3. In Case 1 the recovery from so deep a condition of
coma was remarkable. The lad subsequently died comatose
and the kidneys showed acute inflammation. The associa-
tion of coma in diabetes with renal defect is worthy of
careful investigation, as the rapid accumulation of the

poisons at work is most easily explained by the occurrence
of some failure in the excretory apparatus. In a recent case
of fatal coma occurring in Charicg Cross Hospital there was
found suppurative nephritis, and in my own experience it
is usual to find signs of renal mischief in such cases. The
relation of coma to acetonasmia is illustrated in these cases,
the second patient who died from pulmonary disease without
coma not exhibiting these bodies in the urine at the end.
It was noteworthy, however, that Case 1 on first admission
was drowsy but exhibited no acetonuria. The dependence
of acetonsemia on lack of carbohydrate food was not

apparent, the first boy passing into coma and out again
while taking a daily portion of milk pudding, and some
increase in the amount of the acetone bodies excreted being
noted on one occasion (March 7th) immediately after an
increase in the allowance of starchy food.

4. In Case 1 the amount of sugar in the urine varied inde-
pendently of the diet taken. It rose notably as a sequel o

putting the boy on a stricter diet-he had been taking
ordinary food previously to admission. The subsequent
omission of the unauthorised milk pudding did not cause an
immediate fall in the excretion of sugar, nor on a subsequent
occasion did an addition to the allowance of carbohydrate
increase it. In the second case the lad seemed to improve
considerably when allowed an additional amount of carbo-
hydrate, in spite of the slight increase of sugar excreted in
the urine. The phenomena observed in these two cases seem.
to me to be in favour of the explanation of the origin of
sugar in diabetes which I set out in my Goulstonhlll lectures
in 1905-viz., that some portion of the sugar arises from a
breaking-down of the cells of the body, in addition to that
which may be due to some defect in the process of absorp-
tion of sugar from the alimentary canal or of its destruction
in the body. If this be the case a parallel may be drawn
between the formation of sugar and that of uric acid, part
of each being exogenous, part endogenous. 

’"**

5. The failure of secretin to act beneficially in either of
these patients was disappointing. Since, however, the
action of secretin as recognised by its discoverers is to
increase the flow of pancreatic (digestive) juice, its employ-
ment in diabetes can only be upheld on the principle that
the formation of the internal secretion of the pancreas and
that of the digestive ferments take place as a single chemical
action, the living substance breaking down simultaneously
into both these substances. Now if, as I previously sug-
gested, the action of the pancreas lies in neutralising some
poison formed elsewhere in the body-such neutralising
action consisting perhaps in making use of the substance
in question for its own metabolism-the absorption of
secretin will not directly affect the relation of the gland to
the formation of sugar. : 

6. The anatom’cal condition of the pancreas in these two
cases was striking ; in each there was marked atrophy of the
organ without noteworthy alteration of structure, the
fibrosis in the second case being comparatively slight. In
each case there were plenty of normal-looking islands of
Langerhans. It is therefore difficult here to associate
diabetes with structural lesions of these islands. The cases
tend to support the view of Hanemann that the typical con-
dition of the pancreas in diabetes is atrophy, affecting the
secreting celis as a whole. In each of these cases there was
well-marked arterio-sclerosis, which is in my experience the
most constant feature in the pancreas in cases of diabetes,
having been present in every one of eight cases which I have
examined in the last two years. The byaline change met
with in the islands in some instances appears to be most
often of the nature of an arterio capillary fibrosis ; in other
cases byalii2e blood clots and degenerate cells may present a
homogeneous appearance.

7. The condition of the small intestine in the second case
is noteworthy. It was clearly associated with the diarrhoea
which was so troublesome during life How far the diminished
assimilation of fat aid of mmcle-fibre was due to the
intestinal disease and how far to the pancreatic defect cannot
be determined. The fact that some fibrosis of the pancreas
occurred in the first case and not in the patient who uffered
from duodenal catanh suggests that this lesion was de-

pendent upon the arterial condition and was not inflamma-
tory.

Harley-street, W. 
_________________

A CASE OF "DIPHTHERIA OF THE SKIN"
OF THREE YEARS’ DURATION

TREATED BY ANTITOXIN.
BY ALAN B. SLATER, M.D. EDIN.,

PHYSICIAN TO THE SKIN DEPARTMENT, FARRINGDON GENERAL
DISPENSARY.

A GIRL, aged 13 years, came under my charge on June 20tb,
1907, with the follcwing history. Three years previously she
was taken to an eye hospital for inflammation of the eyes.
bhe was treated there at the time but the medical officer at
the hospital told the mother that the child was very ill and
that she cught to have a medical man to attend her at home.
The child, however, improved at home and no medical
practitioner was sent for. A week or two later, the exact
time is not known, the mother noticed when washing the
child’s clothes that her linen was stained and on examining
the child herself she found two white patches, one on the
inside of each labium, and also a thin discharge. This was


